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ARS NP212 CLIMATE CHANGE, SOILS & 

AIR EMISSIONS PROGRAM UPDATE

• Retrospective Review – end of 5 year research cycle

• Document: Executive Summary

• vs Catalog of results 

• Power point presentation

• Stakeholder webinar workshop Dec. 3, 2014

• Program Review Panel at later date

• Natural Resources & Sustainable Agriculture Programs Reorganization

• Due to changing priorities

• For better project alignments

• Because of fewer National Program Leaders (NPL) & assistants

• At least 2 new NPL hires approved



ARS NP212 CLIMATE CHANGE, SOILS & AIR EMISSIONS PROGRAM UPDATE - 2

• NP212: Soils & Emissions

• Soils research

• Air quality research – Air Quality Researchers Working Group

• Including Animal systems, manure

• GRACEnet & Livestock GRACEnet
• REAP – will focus on soil health/sustainability

• Renewable Economic Agricultural Practices

• Future Activities

• USDA-EPA Ammonia Research Group

• New Soil biology working group

• Soil Health partnership with NRCS

• Rangeland Wind Erosion working group

• Data stewardship: ARS –wide (“Big Data”)
• Internet-2 lines

• More computing power



• New ARS NP212/Air Quality NPL – to be hired

• Charlie Walthall moving to NP216 – Sustainable 

Systems Program

• Genetics x Environment x Management interactions emphasis

• More cross-disciplinary research projects

ARS NP212 Climate Change, Soils & Air Emissions Program Update - 3

Thank you to all my friends & colleagues of the past & present

AAQTF teams.

-Charlie

P.S. I got married October 10!



* REAP/GRACENET DATABASE PROGRESS REPORT



GRACEnet Locations
GRACEnet Locations

Evaluate soil C status & change 

Determine net GHG emission (CO2, CH4 and N2O) 

Determine environmental effects (water, air and soil quality)



Progress Highlights

 Data Entry Template improvements

 More contributors - currently 34 units

 More data contributed

 Model results as well as experimental data

 Enhanced GIS and visualization

 Integration of REAP and GRACEnet into USDA ARS data 
portal
http://nrrc.ars.usda.gov/arsdataportal/#/Home

http://nrrc.ars.usda.gov/dpasa/#/Home

http://nrrc.ars.usda.gov/arsdataportal/#/Home
http://nrrc.ars.usda.gov/dpasa
http://nrrc.ars.usda.gov/arsdataportal/


Pre-release Statistics:

GRACEnet Reap
measurement records 218,672 44,026
management records 49,802 7,067

weather records 72,045 28,979
total records 367,692 95,142











* REACTIVE NITROGEN
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Figure 13. Effect of N fertilizer rate applications on yield and N uptake by irrigated corn (Adapted from Bock and Hergert, 1991). Potential N available to leach 

(NAL) assuming major pathway for losses is leaching. The NAL was estimated as NAL =  N applied – N uptake .

Delgado 2004



• Environmental Protection Agency – submitted annually to the 

UNFCCC

• US Department of Agriculture – compiled every 3 years



ABOUT 78%



ABOUT 20%







Tier 3 Results – Direct Soil N2O Emissions

Cropland Remaining Cropland – 2007

Total: 208.0 +48/-33% Tg CO2 eq. yr-1

Del Grosso et al., 2010, Global Biogeochemical Cycles



US National Resources Inventory (NRI): Point-Based Survey 

Data

Source: US Dept. of  Agriculture



averaged across three studies

2010 strip-till



Controlled-Release Fertilizer Can Increase Yields of Continuous No-till Irrigated Corn

Jorge A. Delgado1, Ardell Halvorson1, Steve Del Grosso1, Daniel Manter1, and Catherine Stewart1

1USDA-ARS Soil Plant Nutrient Research Unit, Fort Collins, CO 80526

We established six N treatments with rates varying from 0 to 224 kg N ha-1 to 

test urea and controlled-release, polymer-coated urea (ESN). 

The ESN treatments included 34 kg urea-N ha-1 as a starter. 

The treatments were applied to irrigated no-till corn grown in continuous corn 

(CC) (Zea mays L.) and corn-dry bean (Phaseolus vulgaris L.) (CB) rotations. 

Nitrogen fertilizer increased yields of corn (P<.0001). 



Controlled-Release Fertilizer Can Increase Yields of Continuous No-till Irrigated Corn

The average yields with ESN in CC (9.4 Mg dry grain ha-1) were higher than 

with urea (8.8 Mg dry grain ha-1) (P<.08).

There was no difference in yields between ESN and urea with the CB.

Data suggest that at $4.00 per bushel for corn and a 25% higher cost for the 

ESN, the ESN could potentially be a viable, economical source for CC. 



2010 and 2011 

All N sources were applied at a rate of 202 kg N ha-1.

2014 

(at 246 kg N ha) 

CC  - ESN, 13.4 Mg dry grain ha-1 > CC – urea, 12.1 Mg dry grain ha-1 (P<.08)

(Preliminary)

additional studies are needed



* NEW NITROGEN INDEX














